Background: Giving the public and the patients good information enables them to make effective choices about their care. This study describes public preferences for both themselves and their relatives on receiving information on end-of-life care topics when faced with a life-limiting illness and to identify associated factors. Method: This study used data from the cross-sectional Health Interview Study (HIS) 2008 that collected data from a representative sample (N = 9651) of the Belgian population. Results: Around 82% of respondents wanted to be informed always about diagnosis, chances of cure and available treatments, 77% wanted to be informed on life expectancy, 72% on options regarding palliative care and 67% on possibilities of prolonging or shortening life. Around 55% wanted their relative to be informed always about diagnosis, chances of cure, life expectancy and different treatments available, whereas 50% wanted this in relation to the options regarding palliative care and 46% on the possibilities of prolonging or shortening life. Younger adults, people with more education and people with a regular GP were more likely to want to be informed always. Younger adults and women were less likely to want their relatives to be informed always. Conclusion: The majority of the Belgian population wants to be informed always about end-of-life care topics when faced with a life-limiting illness. Physicians should be aware of the desired level of information and tailor information to individual patient preferences. Understanding population preferences may help to tailor patient education and health promotion programmes appropriately. 
Introduction

I
n modern Western societies, increased value is being put on personal autonomy, individualism and the right to selfdetermination. 1 With an ageing population and rising numbers of deaths from chronic life-limiting illnesses, these values are increasingly being recognized at the end of life.
2 These attitudinal changes have been incorporated into national legal codes in the past 20 years, e.g. as the Patient Self-Determination Act in the USA, which is intended to promote awareness and discussion of health-care issues in preparation for medical decisions at the end of life.
A number of studies have shown that the general population places a lot of importance on self-involvement in end-of-life care decision-making.
2,4 Within Europe, four factors are associated with a preference for self-involvement: higher level of education, female gender, younger-middle age and valuing quantity over quality of life or valuing both equally. However, little information is available on the extent to which people want to be informed about their own end-of-life care, which is an important prerequisite of being involved in decision-making. A population-based cross-national survey in seven European countries revealed that a majority of people in all countries would want always to be informed about how much time they would have left in the scenario of having a serious illness with less than a year to live. 5 People <70 years, men, those with personal experience of a serious illness such as cancer and those with higher educational attainment were more likely to want to know if they had limited time left. But to our knowledge, no population-based studies are available regarding information preferences on specific topics, such as palliative care and end-of-life decisions or the extent to which people would like their relatives to be informed. For policymakers, it is unclear what the preferences are in the general population, and a population-based study can inform them on which steps to take, e.g. for the development of public health education campaigns to raise awareness of these matters in the population. 6 Most studies exploring information preferences have been focused on specific populations of patients, usually involving cancer patients or the terminally ill. [7] [8] [9] This is the first cross-sectional study to describe variations in the information preferences of the general public with regard to themselves and their relatives for six specific end-of-life care topics in a hypothetical scenario of a life-limiting illness. The aims of this study are (i) to determine to what extent members of the general population would want to be informed about diagnosis, chances of cure, life expectancy, treatment options, palliative care and the possibilities of prolonging or shortening life when faced with a life-limiting illness; (ii) to describe to what extent members of the general population would want their relatives to be informed about these six topics and (iii) to study to what extend people's socio-demographic characteristics, health status and health service use is associated with their information preferences.
Methods
Design and population
This study uses data from the cross-sectional Health Interview Study (HIS) that collects data from a representative sample of the Belgian population. The HIS is organized by the Belgian Scientific Institute of Public Health (WIV-ISP) and was conducted for the fourth time in 2008-09. Private households are randomly selected from the National Population Register using a multistage stratified clustered sampling process. Of the selected households, a maximum of four members per household are eligible. The householder and partner are always selected, as well as two extra randomly selected members of the household (or three if there is no partner). This study includes only participants >15 years.
Questionnaire
Two questions on information preferences in a scenario of a lifelimiting illness were initially developed by K.M., L.V.D.B. and L.D. and were incorporated into the HIS questionnaire of 2008. Data collection is performed via a self-administered questionnaire filled in by each selected person !15 years. The questions on information preferences (dependent variables) are formulated as a scenario imagining 'If you were to develop a life-limiting illness, would you want your doctor to inform you on the following topics': (i) diagnosis, (ii) chances of curing the disease, (iii) life expectancy with the disease, (iv) the different types of treatments, their side effects and the expected outcome of each treatment, (v) options regarding palliative care and (vi) possibilities of prolonging or shortening your life. Possible responses were 'Yes, in principle always', 'Yes, but only if I ask', 'No' and 'Don't know'. A second question is formulated as the hypothetical scenario 'If you were to develop a life-limiting illness, would you want your physician to inform your relative(s) on these six topics', for which the same response categories apply.
The selection of the independent variables is based on their possible influence on information preferences, as stated in previous research. 5, 8, 10 Socio-demographic measurements include gender, age, highest educational level in the household, marital status, region and nationality. Health status is measured through the variables subjective health, severity of pain in the past 4 weeks and having a long-standing illness, chronic condition or disability. Health service utilization measures include having a regular general practitioner (GP) and inpatient hospitalizations in the past 12 months.
The content of the questions on information preferences was determined on the basis of existing validated questionnaires about the information preferences of people with advanced lung cancer. 8 Several procedures were used to ensure data quality: each module of the HIS was discussed in work group sessions with academic experts, health government agencies and fieldwork experts. The questionnaires were pre-tested. Firstly, the adjunction of European questions in the HIS 2008 questionnaires benefited from a largescale pre-test. 11 Secondly, the HIS questionnaire was pre-tested by the WIV-ISP in a small diversified sample of people to evaluate the length, comprehension and readability of questions.
Analysis
The sample is weighted according to the stratified clustered sampling design of the survey to be representative of the Belgian population. The dependent variables are converted into a binary score: yes always = 1 vs. 'Yes, but only if I ask', 'No' and 'Don't know' = 0. Information preferences for the six topics are described. The bivariate associations between the independent and outcome variables are tested through cross-tabulations and binary logistic regression analysis (not shown in the article). Variables that are significantly associated [confidence interval (CI) 95%] are included in multivariate logistic regression models to control for confounding effects and investigate their association with the dependent variables. Confidence intervals are calculated at the 95% level. Analyses are conducted with SPPS 22.0 software using the complex samples procedure to account for the complex survey design.
Ethical considerations
The protocol of the Belgian HIS 2008 is approved by the Superior Council of Statistics. 11 Submission to the ethical committee of the WIV-ISP is not needed because it is a recurrent project that had been approved in 2004.
Results
The participation rate among the contacted households was 55%. The characteristics of the sample (N = 9651) are displayed in Table 1 .
Information preferences of the general population
When faced with a life-limiting illness, the majority of people would always want to be informed about their diagnosis (82.1%), the chances of cure of the disease (81.7%) and the different treatments available with their side effects and outcomes (82.1%). About three-fourths of people would always want to be informed about their life expectancy with the disease (76.7%) and the options regarding palliative care (72.3%). The proportion of people wanting to be informed always about the possibilities of prolonging or shortening life was 67.3% (Table 2) .
Information preferences for the relatives of the general population
When faced with a life-limiting illness, 55.4% would always want their relatives to be informed about their diagnosis (Table 2) . A similar result was found for the specific topics of chances of cure of the disease (55.4%), life expectancy with the disease (53.3%) and the different treatments available with their side effects and the outcomes of every treatment (54%). Half of the people would always want their relative to be informed about the options regarding palliative care (50.4%) and less than half about the possibilities of prolonging or shortening life (46.6%).
Factors associated with information preferences
Compared with the youngest age category, people aged 25-34, 35-44 and 45-54 years were more likely always to want information about the six topics (Table 3 ). This was also significantly more likely among people with an educational level of 'higher secondary' and 'higher education'. People living in Wallonia were overall less likely to want information on these six specific topics always as opposed to people living in Flanders.
Always wanting to know about diagnosis (OR = 1.9), chances of cure (OR = 2.0), life expectancy (OR = 1.8) and different treatment options (OR = 1.8) were significantly related to having a regular GP. People who were divorced were more likely always to want information on palliative care, whereas those with a non-Belgian and non-European nationality were less likely to want information on life expectancy. No significant association was found between subjective health status and information preferences.
Factors associated with information preferences for the relatives
Those who were married or legally cohabiting and those living in Flanders were more likely to have a preference for information to be provided to their relative(s) for all six topics (Table 4) .
People aged 25-34 and 35-44 years were less likely to want their relative to know about their diagnosis and chances of cure, as were people with an educational level of lower secondary. On the other hand, being >75 years was associated with wanting relatives to know Sums may not always amount to the total sample number because of missing values on variables. Percentages may not always add up to 100 because of rounding. Missing values: for highest educational level in the household n = 315 (3.3%); for subjective health n = 1995 (20.7%); for severity of pain the past 4 weeks n = 1300 (13.5%). GP = General practitioner about these topics (OR = 1.5 and OR = 1.5). Women were less likely to want their relative to know about their life expectancy, different treatment options, options regarding palliative care and possibilities of prolonging or shortening life. No significant association was found between people's nationality, having a regular GP or being hospitalized in the past 12 months and wanting relatives to know about one of the six specific topics.
Discussion
Our study shows that, when faced with a life-limiting illness, the majority of a representative sample of the Belgian general public would always want to be informed about diagnosis, chances of cure and different treatments available, whereas >70% wanted always to be informed about life expectancy, options regarding palliative Figures are weighted percentages (95% confidence intervals). Percentages may not amount to 100 because of rounding. Missing values information preferences: for diagnosis n = 2280 (23.6%), for chances of cure n = 2324 (24.1%); for life expectancy n = 2372 (24.6%); for different treatments n = 2372 (24.6%); for options regarding palliative care n = 2386 (24.7%); for possibilities of prolonging or shortening life n = 2359 (24.4%). Missing values Information preferences for relatives: for diagnosis n = 2308 (23.9%), for chances of cure n = 2363 (24.5%); for life expectancy n = 2398 (24.8%); for different treatments n = 2414 (25%); for options regarding palliative care n = 2423 (25.1%); for possibilities of prolonging or shortening life n = 2404 (24.9%).
Non-response analysis showed that non-respondents were more likely to be male, older, have a lower educational level and live in Wallonia and Brussels.
care and possibilities of prolonging or shortening life. Furthermore, important differences with the preferences regarding relatives being informed were identified: around 55% would want their relative to be informed always about diagnosis, chances of cure, life expectancy and different treatment options, whereas half wanted them always to be informed about the options regarding palliative care and fewer than half about the possibilities of prolonging or shortening life. We found that most respondents want information on disease and treatment-related matters in a hypothetical scenario of a life-limiting illness. Nonetheless, respectively, 72.3 and 67.3% of the respondents still indicated they would always want information on palliative care and the possibilities of prolonging or shortening life. This might be explained by the open public debate on end-of-life issues in Belgium since the enactment of the laws concerning euthanasia, palliative care and patient rights in 2002. [12] [13] [14] A previous cross-country study showed strong variation in discussions of end-of-life preferences in patients from Italy, Spain, Belgium and the Netherlands who died non-suddenly. 15 The higher frequency of anticipatory decision-making in Belgium and the Netherlands as opposed to Spain and Italy was also considered to be related to the open public debate on end-of-life issues engendered by the process of legalization of euthanasia in both countries. In 2008, a markedly high public acceptance of euthanasia was also found in a small cluster of Western European countries, including the three countries that have legalized euthanasia, which strongly related to a belief in the right to self-determination. 16 The importance of selfdetermination and open public debate on end-of-life issues has probably also contributed to an increased public preference to be informed about these topics.
The finding that younger adults and more highly educated respondents were overall more likely to want information always is in accordance with other studies indicating that these patients express more desire to receive detailed information with regard to their illness and to be involved in decision-making about care involving serious illness. 4, 6, 7, 17 We found that a shift in information preferences begins after the age of 54 years. This may be because of changing attitudes towards topics associated with ageing or it may point to a cohort effect: possibly the younger generation will differ from the trend we found here and may want to receive more information when they get older. A European survey showed that besides people <70 years and those with a higher educational attainment, people with personal experience of a serious illness such as cancer were more likely to want to know about how much time they would have left, in the scenario of having a serious life-limiting illness. 5 In our study, respondents with a poorer health status (measured in three different ways) did not have significantly different preferences as compared with those with a better health status. Several things might explain this difference. First, this study did not specifically ask if the respondents wished to know that there was limited time left. Second, health status was measured as a broad concept and specific questions about, for example, the presence of a life-limiting illness such as cancer were not asked. However, a study on information preferences in advanced cancer patients regarding the same end-oflife care topics as used in this study revealed similar results. 8 This points to a willingness in the general public to receive information on end-of-life care regardless of health status.
We also found that people with a regular GP were more likely to want information. As in many countries, GPs in Belgium have built up long-term relationships with their patients, and they play a central role in providing continuous and comprehensive care, including at the end of life. 15, 18, 19 General practice is highly accessible: 95% of the population have a regular GP whom they consult regularly. The importance of a good physician-patient relationship has been acknowledged to facilitate better information provision, 20, 21 and possibly people feel comfortable discussing these topics with their own GP. Lastly, differences in information preferences between the three different regions of Belgium could mean that societal or cultural differences between the regions play a role. Previous studies have shown significant differences in type and prevalence of end-of-life decisions between the Dutch-speaking and French-speaking communities in Belgium. 22 However, these factors need to be examined in more detail.
As a minority of the people in our study did not want to receive any information either at all or only if they requested it, our findings highlight the importance of physicians checking their patients' preferences in advance as to the extent and the specific topics about which they want to be informed. An examination of the role of relatives is also warranted, as only half of the people want a relative to be informed always. Younger adults and women were less likely to want their relatives to be informed. An important concern of people when considering advanced cancer is being a burden on others, 23 and these results may also reflect the importance to the general public of not wanting to worry their relatives by informing them on these topics. 24 However, advance care-planning guidelines emphasize the importance of involving relatives in discussions of end-of-life care. 25, 26 As relatives often play an important role in end-of-life care decisions, 27 it follows that physicians should be adequately prepared to elicit both the patient's information preferences and the role they desire their relatives to play to enhance effective communication. 28 This is the first study on the information preferences of the general population for themselves and for their relatives, and the first to describe variations in public information preferences for six different components of communication regarding illness and the end of life. Moreover, it is a population-based study founded on a representative sample of the Belgian population. Its other important strengths include the large sample size, the robustness of the methodology and the quality of the research procedures. 11 We used data from the HIS that has a long history of data collection in the Belgian population and is not only based on a specific interest in end-of-life research, but obtains information about life style, health status, prevention and the use of healthcare facilities. However, this study also has some limitations. As the majority of the respondents considered their health to be good, it might have been difficult for them to imagine a scenario where they have a life-limiting illness and to foresee what their information preferences would be in that case. Second, because of the lower response rate (55%), non-response bias cannot be excluded. The missing values for the outcome variables are around 25% and non-response analysis of those missing values further shows that those missing values were more likely to be male, older, have a lower educational level and live in Wallonia or Brussels. As a result, it is possible that some of our findings are biased because of non-response. Finally, the cross-sectional nature of the HIS prevents the drawing of conclusions about causal relationships between information preferences and individual factors.
In conclusion, the majority of the Belgian population wants to be informed always about end-of-life care topics when faced with a lifelimiting illness. However, people's preference for always wanting their relatives to be informed about these topics is less prevalent. The results of this study can inform policymakers on the role people would want to fulfil during end-of-life care, and the understanding of public information preferences can help tailor public education and health promotion programmes appropriately.
The general population places a lot of importance on self-involvement in end-of-life care decision-making; however, little data are available on the extent to which people want to be informed about their own end-of-life care which is an important prerequisite of being involved in decisionmaking. When faced with a life-limiting illness, around 82% of a representative sample of the Belgian general public would always want to be informed about diagnosis, chances of cure and different treatments available, while fewer wanted always to be informed about life expectancy (77%), options regarding palliative care (72%) and possibilities of prolonging or shortening life (67%). Preferences regarding relatives being informed always were less strong: around 55% would want their relative to be informed always about diagnosis, chances of cure, life expectancy and different treatment options, while fewer wanted them always to be informed about the options regarding palliative care (50%) and the possibilities of prolonging or shortening life (46%). Younger adults and more highly educated respondents were overall more likely to want information always. We found that a shift in information preferences begins after the age of 54 years. This may point to a cohort effect: possibly the younger generation may want to receive more information when they get older. For policymakers it is unclear what the preferences are in the general population and which steps to take to raise awareness of these matters in the population. The results of this study can inform them on the role people would want to fulfil during end-of-life care, and the understanding of public information preferences can help tailor public education and health promotion programmes appropriately.
